Abstract. We use regional broadband seismograms to obtain seismic moment-tensor solutions of the two September 20, 1993, Mw=6, Klamath Falls, Oregon earthquakes, their foreshock and largest aftershocks (My>3.5). Several sub-groups with internally consistent solutions indicate activity on several fault segments and faults. From the estimated moment-tensors and depths of the main shocks and from the aftershock distribution we deduce that both main shocks occurred on an east-dipping normal fault, possibly related to the Lake of the Woods fault system. Rotation of T-axes between the two main shocks is consistent with the two dominant trends of the aftershocks and mapped faults. We propose that a change in fault strike acted as temporary barrier separating the rupture of the main shocks. Empirical Green's function analysis shows that the first main event had a longer rupture duration (half-duration 1.7 s) than the second (1.2 s). In December, vigorous shallow activity commenced near Klamath Lake's western shore, 5-10 km east of the primary aftershock zone. It appears a Mw=5.5 aftershock occurring the day before, though within the primary aftershock zone, triggered the activity.
shows the aftershock activity between Oct. 6 and Dec. 3, 1993 (primary aftershock zone). Most activity occurs in the 4-12 km depth range. Aftershocks south of the first main shock (event 2) align in a northwest-trending pattern while aftershocks to the north show a north-south trend. Activity outside these two segments is limited. Cross-sections through various parts of the aftershock distribution do not reveal a fault plane. The dispersed seismicity may be a real phenomenon, but it is partially the result of inadequate depth estimate precision. 
Regional-Waveform Inversion
We inverted seismograms recorded by regional broadband digital stations (Berkeley Digital Seismic Network, WRSN, and IRIS/OSU station COR; Figure 1 ) to obtain the seismic momenttensor, source time history and centroid depth. For the smaller shocks we also used data from a temporary broadband array operated by OSU in western-central Oregon (Figure 1 ). The inversion procedure is described in Ndb•lek and Xia [ 1994] .
We filtered complete three-component seismograms to a frequency band with good signal-to-noise ratio. For the main shocks and the largest aftershock we used frequencies between 0.01 to Our analysis includes all events with MD>3.5' except one event whose signal was contaminated by coda of event 13. Epicenters and source parameters for these 21 earthquakes are listed in Table  1 Figure 5a shows the variance as a function of centroid depth for the three largest events (2, 5, and 13). The centroid depths of the two main shocks are well resolved at 9 km, while the centroid depth of the largest aftershock is between 6 to 9 km. The fault plane solution of the second main shock is stable over a wide depth-range (Figure 5a ). Figure 5b shows the resolution of the event's strike, dip and rake. Assuming an eastward dipping fault and a 9 km centroid depth, we find strike and rake are more tightly constrained than dip. Relative to the best-fit the bounds for a 5% increase in variance are +1 ø for strike, +2 ø for rake and +5 ø for dip. For the aftershocks, bounds for a 5% variance increase average +10 ø for strike, rake, and dip.
Empirical Green's Function Analysis
For the two main shocks we obtained source time function estimates by simultaneous aleconvolution of three-component displacement seismograms. Aftershocks (events 1, 6, 8, and 9) located close to and with similar mechanisms as the main shocks were chosen as empirical Green's functions (EGF). The analysis was carried out individually for each station. In order to decrease the source duration estimates sensitivity to poorly resolved tails of low moment release, we describe results in terms of half-durations (tu2), the duration around the peak of the source time function during which 50% of the seismic moment was released. An interesting question is why the main rupture occurred as two M=6 earthquakes close in space and time instead of one M=6.2 earthquake. We propose that fault segmentation controlled the main rupture episodes. High-resolution map of Hawkins et al. [ 1989] 
